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cording medium. The size of the recording medium 
supplied thereto and the size of the image area to be 
recorded on the recording medium are determined 
based upon the detected breadth. An image editing unit 
is provided within the recording apparatus for editing 
the electrical image data output from the data process 
ing system in an area of memory corresponding to the 
size of the above determined image area, for outputting 
the edited data to a printing unit whereby the image 
data is visually recorded in the image area of the record 
ing medium. 
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RECORDING APPARATUS 

This is a continuation of application Ser. No. 
07/423,488, ?led on Oct. 12, 1989, now abandoned, 
which is a continuation of application Ser. No. 057,941, 
?led on Jun. 3, 1987, for a now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a recording appara 

tus for editing image data output from a data processing 
system such as a computer and word processor and 
recording the data visually on a recording medium. 

2. Description of the Prior Art 
Recording apparatus for editing output data from a 

data processing system such as a computer and word 
processor and recording the data visually on a medium 
such as paper is provided with a paper supply means for 
automatically supplying standardized recording paper 
from a cassette, paper supply stacker, etc. 

In order to edit the data output from the data process 
ing system in conformity with the size of the paper used 
for the recording, such recording apparatus require the 
size of the paper as image area data. Therefore, conven 
tional recording apparatus using such an automatic 
paper supply mechanism detect size of paper from the 
recording paper cassette or the like provided therein 
and determine the image area data from the detected 
size. 

When inputting the size of paper used in the record 
ing apparatus from a recording paper cassette, the longi 
tudinal and transverse sizes of the paper used are read 
from a code portion provided on the recording paper 
cassette adapted for detecting the size by the use of 
magnets or the like, the same as in general electrophoto 
graphic copiers, and the size are used as image area data 
in the main (transverse direction) and vertical (longitu 
dinal direction) scanning directions. Thus, the code 
portion outputting the longitudinal and transverse size 
of the recording paper is provided on the side of the 
paper supply cassette, but speci?cally in the case where 
a universal cassette is used which is enabled to handle 
plural kinds of paper of different sizes, longitudinal and 
transverse guides must be correctly adjusted to the 
paper size in order that correct paper sizes are output 
from the code portions. Therefore, extreme caution 
should have been exercised when such a universal cas 
sette is used. 
And, in the case where the recording paper is manu 

ally supplied to the recording apparatus, since detection 
is only possible of the breadth of the recording paper, 
such troublesome operation has been required in the 
conventional recording apparatus to have the size of the 
recording paper input in advance. 

SUMMARY OF THE INVENTION 

A principal object of the present invention is the 
provision of a recording apparatus capable of detecting 
the dimension of the recording medium supplied to its 
image forming means and determining the size of the 
image area to be formed on the recording medium based 
on the detected dimension for editing and recording the 
image data. 
Another object of the present invention is the provi 

sion of a recording apparatus which is enabled to decide 
the size of the image area in the recording apparatus 
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2 
only from the breadthwise dimension of the recording 
medium supplied thereto. 
These and other objects are achieved by the appara 

tus having the following characteristics. 
The apparatus according to the present invention 

comprises image forming means for scanning a light 
beam modulated in accordance with the image data to 
form the image corresponding to the data to be re 
corded, supply means for supplying the recording me 
dium to the image forming means, detection means for 
detecting the breadth of the recording medium to out 
put a breadth signal, and means in response to the 
breadth signal for determining the image area to be 
formed on the recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a block diagram showing a data processing 
system for recording data on a recording medium; 
FIG. 2 is a sectional view showing a general arrange 

ment of a laser beam printer in which the present inven 
tion is embodied; 
FIG. 3 is a drawing showing structure of a magnet 

code portion for indicating size of recording paper on a 
paper supply cassette and a code detection portion 
thereof; 
FIG. 4 is a diagram showing structure of a universal 

cassette; 
FIG. 5 is a front view showing a ?rst embodiment of 

an operation panel for a printer; 
FIG. 6 is a diagram showing relationship between a 

scanning range by a laser beam and an image area on the 
photosensitive member; 
FIG. 7 is a flow chart showing outline of a ?rst em 

bodiment of signal processing for editing and printing of 
an image data; 
FIG. 8 which involves FIGS. 8a and 8b is a flow 

chart of a ?rst embodiment of an image area establish 
ment routine; 
FIG. 9 is a ?ow chart of a printing operation routine; 
FIG. 10 is a ?ow chart of another example of the 

image area establishment routine; 
FIG. 11 is a front view showing a second embodi 

ment of the operation panel for a printer; 
FIG. 12 is a ?ow chart showing outline of a second 

embodiment of signal processing for edition and print 
ing of an image data; 
FIG. 13 is a ?ow chart of an operating portion con 

trolling routine; and - 
FIG. 14 which includes FIGS. 14a and 14b is a flow 

chart of a second embodiment of an image area estab 
lishment routine. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram showing a data processing 
system for recording data on a recording medium. 

Referring to the ?gure, A denotes a printing unit 
which comprises a printing control portion A1, a print 
ing portion A2 which is a laser printer of an electropho 
tographic system, and an operating portion A3. 

Reference character B denotes an image editing unit 
which comprises an image editing control portion B1 
and a bit map memory B2 made up of random access 
memory (RAM). 

Reference character C denotes a host system being a 
host computer C1, word processor, or the like. 
The printing control portion A1 is a processor having 

functions of outputting the paper size detected by later 
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discussed paper size detection portions 45, 46 of the 
printing portion A2 to the image editing control portion 
B1 as image area data and of receiving image data to 
output to the printing portion after edited on the bit map 
memory B2. 
‘The printing portion A2 is a laser beam printer 

known in the art, in which a laser beam emitted from a 
laser optical portion is controlled by a later described 
image data so that an electrostatic latent image of the 
image data is formed on a photosensitive drum, and the 
said latent image then undergoes the processes of devel 
oping with a toner, transferring to recording paper, and 
?xing on the paper, and thereby a print is produced. 
Excepting the method for forming the electrostatic 
latent image on the photosensitive member, the de 
scribed printer is not essentially different from copiers 
of the electrophotographic system. 
FIG. 2 is a sectional view showing general arrange 

ment of the principal portion of the laser beam printer, 
in which 31 denotes a laser optical portion, 32 denotes a 
laser beam optical path, 33 denotes a photosensitive 
drum, 34 denotes a developing device, 35 denotes a 
transferring device, 36 denotes a cleaner, 37 denotes a 
unit of a charger and a charge eliminator, 38 denotes a 
paper transporting portion, and 39 denotes a ?xing de 
vice. 

And, 40 denotes a manual paper supply tray, 41 de 
notes upper paper supply cassette, 42 denotes lower 
paper supply cassette, 43 and 44 denote paper supply 
rollers, 45 and 46 denote detection portions for detect 
ing size of the recording paper received in the paper 
supply cassette. 
On the underside of the paper supply cassette 41, 42, 

there are provided ?ve magnet code portions 47 indicat 
ing the paper size as shown in FIG. 3, and in a paper 
supply inlet of the printing portion A2 where the paper 
supply cassette is mounted, there are provided the paper 
size detection portions 45, 46, for example, of lead 
switches at the location corresponding to the magnet 
code portions 47, whereby the size of the recording 
paper is indicated by S-bits code provided by a combi 
nation of up to ?ve sets of the magnets attached to the 
magnet code portions 47 on the underside of the paper 
supply cassette. 
A universal cassette 50 capable of handling plural 

kinds of recording papers of different sizes looks exter 
nally as shown in FIG. 4 and is used having a guide 48 
for the breadthwise direction of the paper (the main 
scanning direction of the printer) and a guide 49 for the 
lengthwise direction of the paper (the vertical scanning 
direction of the printer) independently adjusted to the 
paper used. The cassette is provided with magnet code 
portions 47 (only one is shown) being shiftable in accor 
dance with the movement of the guides 48, 49 respec 
tively, and the code indicating the breadthwise and 
lengthwise sizes of the paper set therein is established by 
adjusting the guides 48 and 49 to the recording paper. 
More concretely, each of the selected positions of the 

magnets 47 according to the movement of the guide 48, 
49 is detected by a plurality of lead switches. Therefore, 
by arranging such that the signals detected by a plural 
ity of lead switches arev correlated with the positions of 
the guides in correspondence with the breadthwise and 
lengthwise sizes of the paper, paper size is known from 
the positions of the guides. 
FIG. 5 shows an operation panel of the laser beam 

printer, in which there are arranged a ten-key 61, test 
key 62, pause/cancel key 63, message display portion 
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4 
64, mode selector button switch 65 (copy mode, print 
mode, fax mode), selected mode indicators 66-1, 66-2, 
66-3, indicators 67, 68 for indicating the state of the 
apparatus whether it is READY or BUSY, and indica 
tors for indicating the troubles of the apparatus, namely, 
a paper jam indicator 69, trouble indicator 70 for other 
trouble, paper empty indicator 71, and a toner empty 
indicator 72. 
The image editing unit B will be described hereinaf 

ter. For editing the image to be printed, a bit map sys 
tem is employed. 
The bit map system is a system provided with a bit 

map memory capable of storing thereon the data of 
image of a one-page quantity and adapted such that the 
image data are edited on the bit map memory in the 
form to be printed as they are, and when editing opera 
tion for one page has been completed, the data on the 
memory are output as serial bit data to the laser beam 
printer to be printed thereby. 
The image editing control portion B1 of the image 

editing unit B is a processor having the function to 
receive the paper size detected by the paper size detec 
tion portions 45, 46 of the printing portion A2 through 
the printing control portion A1 as the image area data 
and, according to the image area data, to de?ne the 
image editing area for one page to be printed on the bit 
map memory B2, as well as the function to edit image 

_ data transmitted from the host system C on the image 
editing area and to have the same stored thereon and, 
further, responding to an image data request signal from 
the printing control portion A1, to read the image data 
on the bit map memory B2 and to output the same to the 
printing control portion A1. 
The bit map memory B2 is random access memory 

(RAM) and is controlled by the image editing control 
portion B1. The bit map memory B2 is the memory for 
editing and storing of the image data of a one-page 
quantity to be printed, and on this memory, the image 
editing area based on the image area data corresponding 
to the size of the recording paper to be used is estab 
lished. 

In the bit map memory B2 shown in FIG. 1, reference 
characters 1, m indicate the image editing area corre 
sponding to the size of the recording paper established 
according to the image area data, and l, m correspond to 
the length of the directions of the main and vertical 
scanning to be made by the laser beam on the image 
portion, and the area l><m corresponds to the one page 
to be printed. 

Capacity of the bit map memory B2 is larger in both 
the main and the vertical scanning directions than the 
values of the image area data corresponding to the max 
imum size ofthe recording paper to be used. 
Now, the relationship between the scanning range on 

the photosensitive drum by the laser beam and the 
image area will be brie?y described. 

In FIG. 6, while the image area is indicated by lXm, 
it is designed such that the laser beam scans the range 
exceeding the image area, namely, including the left 
hand margin ofa breadth ofr and the top margin ofa 
height of s as shown in the ?gure. And it is further 
arranged so that, when the image area data I, m are 
input to the printing control portion Al, the margins of 
the breadth r and height s may also be automatically 
established in the printing control portion A1. 
When scanning on the photosensitive member by the 

laser beam is started, time counting for the beam scan 
ning time in the vertical scanning direction (the longitu 
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dinal direction in FIG. 6) is started in the processor of 
the printing control portion A1, and when the time 
corresponding to the height 5 of the top margin has 
elapsed, it is decided that the image area in the vertical 
scanning direction is reached. At this time point, the 
laser beam is detected by a beam sensor SOS located at 
one end of the scanning area, and upon receipt of the 
detection signal by the processor, time counting of the 
beam scanning time in the main scanning direction (the 
transverse direction in FIG. 6) is started, and when the 
time corresponding to the breadth r of the left-hand 
margin has elapsed, it is decided that the printing posi 
tion in the main scanning direction is also reached. 

Scanning of the image portion is started by laser beam 
modulated by the image data incoming from the bit map 
memory and the scanning is continued until the comple 
tion of counting the time corresponding to the image 
area data 1 in the main scanning direction. With the 
completion of the time counting, one scanning opera 
tion in the main scanning direction is completed. 

In like manner, the main scanning is repeated, with 
the times corresponding to r and l counted in succes 
sion. 

In the meantime, counting of the time corresponding 
to the image area data m in the vertical scanning direc 
tion is also made, and with the completion of the time 
counting in the vertical scanning direction, latent image 
formation of the photosensitive member corresponding 
to the one-page quantity edited on the bit map memory 
is completed. 
Now, operations of the recording apparatus will be 

described. 
The description will ?rst be made as to the case 

where the recording paper is fed by an automatic paper 
feed mechanism. In the description, the paper is sup 
plied only from the upper cassette. 
When the paper supply cassette 41 (or the universal 

cassette 50) is set at the paper supply inlet of the printing 
portion A2 of the printing unit, the printing control 
portion A1 actuates‘the paper size detection portion 45 
and detects the size of the recording paper from the 
magnet code portion 47 provided on the underside of 
the paper supply cassette 41, and outputs the same as the 
image area data to the image editing control portion B1. 
The image editing control portion B1, based on the 

incoming image area data, establishes the image editing 
area l><m on the bit map memory B2. And, the same 
edits the image data input from the host system C on the 
image editing area and stores the edited data thereon. 
Upon receipt of an image data request signal from the 

printing control portion Al, the image editing control 
portion B1 reads image data on the bit map memory B2 
and outputs the same to the printing control portion A1. 
The printing control portion Al outputs the incom 

ing image data to the printing portion A2, whereby the 
laser beam is modulated by image data and an electro 
static latent image corresponding to the image data is 
formed on the photosensitive member, and thereafter, 
an image is formed on the recording paper through the 
same developing and ?xing means as in ordinary elec 
trophotographic copiers. 
The case where the paper is fed manually will now be 

described. 
In the case of the manual feed, the paper is fed to 

manual feed paper supply tray 40 mounted in the re 
cording apparatus as shown in FIG. 2. 
The manual feed tray 40 is provided with the same 

arrangement as the set of the guide plate in the breadth 
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6 
wise direction and the position detecting mechanism 
therefor provided in the universal cassette shown in 
FIG. 4, whereby the breadth signal for the recording 
paper is provided from the position of the guide plate 
set to the recording paper by the user when the paper is 
fed manually. This breadth signal is used for establish 
ing the later discussed image area. 
The signal processing for image editing and printing 

performed in the image editing control portion B1 and 
the printing control portion A1 will be described below. 
FIG. 7 is a ?ow chart showing outline of a ?rst em 

bodiment of signal processing for editing and printing of 
an image data. Upon turning on of the power supply, 
the memory, etc. are (steps P1, P2). After idle 
mode is set (step P3), it is checked whether editing 
mode is set or not (step P4). If the editing mode is not 
set, the sequence returns to the idle mode (step P3), but 
if the editing mode is set, the speci?ed paper supply 
inlet, upper one in the description, is selected (step P5) 
and an image area is established on the bit map memory 
(step P6). Detailed description of the processing in step 
P6 will be made later on. ' 
Then, image data output from the host system such as 

a computer or word processor are read and editing of 
image data is carried out (steps P7, P8). Upon comple 
tion of the editing (step P9), printing operation is started 
(step P10). Detailed description of the processing in step 
P10 will be made later. Upon completion of the printing 
operation (step P11), the sequence returns to the idle 
mode (step P3) and moves to the next step. 

Hereinafter the subroutine indicated by step P6 in the 
?ow chart of FIG. 7 for processing of the establishment 
of the image area will be described referring to the flow 
chart shown in FIG. 8. In the present embodiment, the 
case where recording paper of sizes A5, A4, and A3 are 
used is described, but it is of course possible to apply the 
embodiment to other sizes of paper only by changing 
the parameters for the sizes of the recording paper. 

First, the magnet code indicating the size of the re 
cording paper in the paper supply cassette is read, and 
thereby, the size to be established as the size in the main 
scanning direction by the printer is detected (step P21). 

Decision is made as to whether or not the size in the 
main scanning direction is equal to the longer side of the 
paper size A5 (MS =A5L) (step P22), and if it is equal to 
the longer side of size A5 (MS=A5L), then decision is 
made whether or not the size in the vertical scanning 
direction is equal to the shorter side of the paper size A5 
(V S=A5S) (step P23). If, as the result, the size is equal 
to the shorter side of size A5 (V S=A5S), it means that 
recording paper of size A5 is set, and therefore, the 
sequence advances to step P34 and establishes the image 
area for size A5 with its longer side to the main scanning 
direction. 

In step P23, if the size is decided to be unequal to the 
shorter side of size AS, the sequence advances to step 
P24, in which decision is made as to whether or not the 
size in the vertical scanning direction is equal to the‘ 
longer side of size A4 (V S=A4L). If the size is equal to 
the longer side of size A4 (V S=A4L), it means that 
recording paper of size A4 is set, and therefore, the 
sequence advances to step P34 and establishes the image 
area for size A4 with its shorter side to the main scan 
ning direction. 

If, in step P22, the size is decided to be unequal to the 
longer side of size AS, the sequence advances to step 
P25, and therein, decision is made as to whether or not 
the size in the main scanning direction is equal to the 
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longer side of size A4 (MS=A4L). If, as the result, it is 
equal to the longer side of size A4 (MS=A4L), then 
decision is made as to whether or not the size in the 
vertical scanning direction is equal to the shorter side of 
size A4 (V S=A4S) (step P26), and if it is equal to the 
shorter side of size A4 (VS =A4S), it means that record 
ing paper of size A4 is set, and therefore, the sequence 
advances to step P34 and establishes the image area for 
size A4 with its longer side to the main scanning direc 
tion. 

If, in step P26, the size is decided to be unequal to the 
shorter side of size A4, the sequence advances to step 
P27, and therein, decision is made as to whether or not 
the size in the vertical scanning direction is equal to the 
longer side of size A3 (V S=A3L). If it is equal to the 
longer side of size A3 (VS =A3L), it means that record 
ing paper of size A3 is set, and therefore, the sequence 
advances to step P34 and establishes the image area for 
size A3 with its shorter side to the main scanning direc 
tion. 

If the size is found unequal to the longer side of size 
A4 as the result of the decision in step P24, or if the size 
is found unequal to the longer side of size A3 as the 
result of the decision in step P27, it is where the signal 
for size in the vertical scanning direction is not cor 
rectly input from the paper supply cassette, such as 
when the guide in the vertical scanning direction of the 
universal cassette is not correctly set, for example, and 
if the size is found unequal to the longer side of size A4 
as the result of decision in step P25, it is where the signal 
for size in the main scanning direction is not correctly 
input from the paper supply cassette, such as when the 
guide in the main scanning direction of the universal 
cassette is not correctly set, for example, and under such 
condition it is impossible to establish an image area in 
the printer. 

Therefore, when the size in the main scanning direc 
tion coincides with a speci?c paper size, at least, the 
following steps are taken for establishing an image area 
with the main scanning direction taken as thelonger 
side of the recording paper. That is, ?rst in step P28, 
decision is made as to whether the size in the main 
scanning direction is equal to the longer side of size A5 
(MS=A5L), and if it is equal to the longer side of size 
A5 (MS=A5L), the shorter side of size A5 is selected as 
the size in the vertical scanning direction (step P30), and 

_ the image area is established based on this size (step 
P34). If, as the result of decision in step P28, the size is 
found unequal to the longer side of size A5, the se 
quence advances to step P29, and therein, decision is 
made as to whether or not the size in the main scanning 
direction is equal to the longer side of size A4 
(MS=A4L), and if it is equal to the longer side of size 
A4 (MS =A4L), the shorter side of size A4 is selected as 
the size in the vertical scanning direction (step P31), and 
the image area is established based on this size (step 
P34). By taking such steps, there arises no problem even 
if the size in the vertical scanning has not been input. 

If, as the result of the decision in step P29, the size is 
found unequal to the longer side of size A4 (MS=A4L), 
it is where the size in the main scanning direction also is 
not correctly input, and then, a paper empty warning 
indication is set (step P32) to urge the operator of the 
printer to set the recording paper again and the printing 
operation is stopped (step P33). 
The paper empty warning indication is given by an 

LED 71 on the operation panel as shown in FIG. 5. 
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Now, the routine for processing the printing opera 

tion will be described with reference to FIG. 9. Firstly, 
the operation of the printing portion of an electrophoto 
graphic system is started (step P41). Then, the image 
area data are read (step P42) and the timers to count the 
scanning times for controlling the image area are set 
(step P43). This operation will be better understood by 
referring to the relationship between the scanning range 
by the laser beam on the photosensitive drum and the 
image area as described above referring to FIG. 6. 
According to the timer for the vertical scanning di 

rection, the margin s in the vertical direction is decre 
mented by 1 at a predetermined interval and when the 
state of s=0 is reached, it is decided that the printing 
position in the vertical scanning direction is reached 
(steps P44, P45). 
At this time, the detection of the laser beam by the 

laser beam sensor SOS is watched on (step P46). If the 
detection is made, the sequence advances to step P47, 
and therein, according to the timer for the main scan 
ning direction, the length of the margin r in the main 
scanning direction is decremented by l at a predeter 
mined interval and when the state of r=0 is reached, it 
is decided that the image position in the main scanning 
direction is reached (steps P47, P48). 

Since, now, the image area is reached in both the 
main and the vertical scanning directions, the image 
data are requested (step P49), and thereby, the scanning 
on the photosensitive member is performed according 
to the image data. 
According to the timer for the main scanning direc 

tion, the distance 1 of the printing area in the main scan 
ning direction is decremented by l at the predetermined 
intervals and in the meantime the image data are succes 
sively requested until the state of l=0 is reached (steps 
P49, P50, P51). 
When 1 has become i=0, it is when one scanning 

operation in the main scanning direction has been com 
pleted, and therefore, the scanning in the vertical scan 
ning direction according to the timer for the vertical 
scanning direction is followed. While the length m of 
the printing area in the vertical scanning direction is 
decremented by l at the predetermined intervals, the 
lengths r and l are set and the scanning in the main 
scanning direction is performed over and over again 
until the state of m=0 is reached (steps P52, P53, P55). 
When in has become m=0, that is, when the scanning 

in the vertical direction has been finished, it means that 
the scanning for printing of the one-page has just been 
completed, and therefore, the step for finishing opera 
tion is taken (step P54) and the subroutine is thus ended. 
Another example of the routine for the processing of 

the image area establishment will be described below 
with reference to FIG. 10. In the present example, once 
the size in the main scanning direction of the recording 
paper has been detected, the size in the vertical scanning 
direction is automatically selected in accordance with 
the paper size of the main scanning direction and there 
fore, the process is advanced without detecting any size 
in the vertical scanning direction from the paper supply 
cassette. 

First, in step P61, the magnet code indicating the size 
of the recording paper in the paper supply cassette is 
read, whereby the size to be established as the size in the 
main scanning direction of the printer is detected. Then, 
decision is made as to whether or not the detected size 
in the main scanning direction corresponds to any of the 
available recording paper sizes that are memorized in 












